Supplement 1

Predictor variables used in the analysis, with codes and descriptions provided

Categorical

Code Description

Dp_sex_Q1 Gender

School Type of School

Fs Maternal Education

Family_income Family Income

Dd171 Q1 Availability of Fruits and Vegetables at Home

Dd172 Q1 Availability of Dairy Products at Home

Dd173 Q1 Availability of Bread/Cereals at Home

Dd174 Q1 Is Consumption of Sweets/Snacks Adequate?

Dd175 Q1 Availability of Sweets/Snacks at Home

Dd176 Q1 Permission to Watch TV During Meals

Dd177_Q1 Consumption of Fruits/Vegetables as Snacks Without Asking
Dd178 Q1 Consumption of Bread/Cereals as Snacks Without Asking
Dd179 Q1 Consumption of Sweets/Snacks as a Reward or Comfort
Dd1710_Q1 Strict Food Rules

Dd1711 Q1 Parental Consumption of Sweets/Snacks in Front of Children
Dd1712_Q1 Satisfaction with Snacking Habits

Dd1713_Q1 Pleasant Eating Environment

Dd1714 Q1 Good Parent-Child Relationship

Dd1716_Q1 Child's Happiness at Home

Dd1717 Q1 Overprotection of the Child

Screen24h Screen Time

Continuous Variables

Code Description

Agel Age

Media_cintura Waist Circumference

Total_MVPA Physical Activity

Media_sono Sleep

Fm Duration of Exclusive Breastfeeding

Fruit_gdia Q1 Fruits Consumed Per Day ()

Vegetables_all_gdia_Q1
Crackers_gdia_Q1
Marias_gdia_Q1
Fillcook gdia Q1
Baked _gdia Q1
Pizza gdia Q1
Hamburg_gdia_Q1
Milanesa_gdia_Q1
Sausage_gdia_Q1
Coldmeat_gdia_Q1
Fish_gdia_Q1
Softdrnk_gdia_Q1
Chips_gdia_Q1
Mayonn_gdia_Q1
Sauces_gdia_Q1
Spsalgad_gdia_Q1

Vegetables Consumed Per Day (g)
Crackers Consumed Per Day (g)
Sweet Biscuits Consumed Per Day (g)
Filled Cookies Consumed Per Day (g)
Bakery Products Consumed Per Day (g)
Pizza Consumed Per Day (g)
Hamburgers Consumed Per Day (g)
Breaded Fillets Consumed Per Day (g)
Sausages Consumed Per Day (@)

Cold Meat Consumed Per Day (g)
Fish Consumed Per Day (g)

Soft Drinks Consumed Per Day (g)
Chips Consumed Per Day (g)
Mayonnaise Consumed Per Day (g)
Sauces Consumed Per Day (g)

Fried Snacks Consumed Per Day (g)




Supplement 2: Method of measuring predictor variables

Demographic and Environmental Factors Questionnaire

The study included questions about sex, age, place of residence, and the specific location
of the school, along with inquiries about the social environment and residential area infrastructure.
Environmental characteristics were evaluated using a 15-item questionnaire that addressed factors
such as the quality of public spaces, access to physical activity environments, perceptions of local
violence, garbage collection frequency, and other cardiovascular risk-related factors. The
environmental questionnaire demonstrated good reproducibility across both age groups (k=0.612
for children and k = 0.746 for adolescents)2.

Socioeconomic Factors Questionnaire
Family income ($)

Monthly family income was collected in five categories based on the minimum
wage in the country at the start of data collection. Similarly, the SES questionnaire exhibited
strong reliability for all indicators in both age groups (k=0.991 for children and k=0.964 for
adolescents)?.

Household Characteristics

The questionnaire was adapted to the Brazilian context using the socioeconomic
classification criteria of the Brazilian Association of Research Companies (ABEP). These criteria
consider the presence and types of assets or household characteristics, such as the existence of
individualrooms for the child, the number of bathrooms with a shower and toilet, the number of
televisions, vehicles, and the ownership of goods like radios, refrigerators, DVD or VCR players,
telephone lines, and computers. Additionally, questions were included about access tolaptops,
internet (broadband or dial-up), video games (traditional and/or mobile), and domesticworkers .
The total score showed a moderate to strong internal consistency coefficient for age groups
(Cronbach’s o coefficients =0.907 for children and Cronbach’s a coefficients=0.593 for

adolescents)*.

Maternal Education

Classified as high school or less, some college but no degree, or bachelor’s degree or
higher, according to years of formal education in school. The total score showed a strong
reliability coefficient for age groups (Kappa coefficients=0.955 for children and Kappa

coefficients = 0.964 for adolescents)®.



Behaviors related to energy balance
Physical activity
Accelerometer

The ActiGraph MTI accelerometer (GT3X model) was used to objectively measure
physical activity. Participants wore the device on their waist for at least eight hours daily over
seven consecutive days. Parents/guardians and children were instructed to wear the device during
waking hours, avoiding water-based activities, and to remove it at night. Daily logs were provided
for recording device use, removal/replacement instances, activities performed, and timings.
Periods with zero counts per minute (CPM) exceeding 20 minutes or exceeding 20,000 CPM were
excluded from analysis®’.

Valid data was defined as at least six hours of use per day on a minimum of three days.
Physical activity data were analyzed as CPM/day, with activity intensity categorized as light (26—
573 CPM), moderate (574-1,002 CPM), or vigorous (>1,003 CPM) based on validated cutoff
points for each age group. Participants were classified as active if they achieved an average of at
least 60 minutes per day of moderate-to-vigorous physical activity, in line with current guidelines.

In children, the physical activity questionnaire demonstrated consistent reliability (p =
0.56) and moderate validity (p = 0.46), with contextual variables explaining 43.0% of the variance
and a bias of —22.9 min/day. For adolescents, reliability was higher (p = 0.76), and validity was
near excellent (p = 0.88), with 66.7% of the variance explained at the city level and a bias of 16.0

min/day®°.

Questionnaire
The questionnaire assessed routine activities over the past week across three domains:

school, leisure, and commuting. It calculated leisure physical activity time by averaging weekday
and weekend data, weighted accordingly. Physical activity intensity was categorized into light,
moderate, and vigorous levels based on subjective fatigue.

Time spent in moderate and vigorous activities was analyzed, and participants were
classified as active if they accumulated an average of at least 60 minutes/day of moderate-to-

vigorous physical activity using the subjective fatigue scale®.

Sedentary Behavior and Time Questionnaire

Sedentary behavior (SB) was assessed through questions on activities like watching TV,
computer use, studying, and gaming, with study time replaced by passive activities such as
playing with toys or coloring. Children answered 8 questions, and SB time was calculated by
summing the reported daily minutes for weekdays and weekends.

SB was also measured via accelerometers, defining sedentary activity as less than 100

CPM. To standardize data, SB time was adjusted for wear time and recalculated to a 12-hour day



(720 minutes). Total SB time was determined as a weighted average of weekdays and weekends.
Participants were classified as meeting or not meeting the recommended limit of less than 120
minutes/day of SB.

The reliability of sedentary behavior time was moderate for children (rtho >0.45 and

k >0.40) and adolescents (rho >0.30)%°,

Sleep Time Questionnaire

The questionnaire addressed sleep time and the routine of the previous week (7 days). Data
werecollected through questions about sleeping time (duration) and bedtime routine during
weekdays and weekends. A total of 8 questions were asked, including information about wake-up
time, bedtime, nap time, and nighttime sleep duration. Additionally, the sleep period (night)**.

The questionnaire demonstrated acceptable temporal stability in children and adolescents
for the total number of days (tho>0.30; p<0.05). For the total number of days, the questionnaire
showed acceptable convergent validity in children (rho ranging from 0.48 to 0.62; p<0.01).

Dietary Determinants
A structured questionnaire with a five-point Likert scale evaluated six factors: body image
perception, self-esteem, emotional well-being, food-related behaviors, family and school
environment, supplementary feeding, and media influence.
Energy Balance-Related Behaviors

Dietary patterns were assessed using three non-consecutive 24-hour dietary recalls
(24HDRs) covering two weekdays and one weekend day. Caregivers provided qualitative and
quantitative food intake data using household measures. The first recall was conducted at school
with a dietitian, while the remaining recalls were completed at home with the help of a food
bookilet.

For children and adolescents: reliability [Spearman coefficients ranging from 0.47 to
0.73, intraclass correlation coefficients (ICC) between 0.66 and 0.99, xw coefficients from 0.35
to 0.63, and agreement percentages between 72.75% and 83.52%]; validity [Spearman
coefficients ranging from 0.17 to 0.37, energy-adjusted Pearson coefficients between 0.17 and
0.61, kw coefficients from 0.09 to 0.24, and agreement percentages between 45.79% and
67.06%]"3.



Supplementary Figure 3. Performance comparison of machine learning models for diseasediagnosis for children
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Supplementary Figure 4. Comparison of the performance of machine learning models fordisease
diagnosis for adolescents without applying transfer learning
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Supplementary Figure 5 a) Correlation matrix between variables for the children model. b)
Correlation matrix between variables for the adolescent model
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